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bb MESONS

nb(15) 1Py =0t~ )
Mass m = 9399.0 & 2.3 MeV (S = 1.6)
Full width I = 1072 MeV
p
np(1S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
hadrons seen -
3hT3h™ not seen 4673
2hT2h~ not seen 4689
Yy not seen 4700
Wt <9 x 1073 90% 4698
Tt <8% 90% 4351
T(1S5) 1I6UPCY =0—1— )
Mass m = 9460.30 & 0.26 MeV (S = 3.3)
Full width ' = 54.02 4+ 1.25 keV
[Nee = 1.340 £ 0.018 keV
Scale factor/ p
T(1S) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
Tt (2.60 £0.10 ) % 4384
et e (238 £0.11 )% 4730
w (248 +0.05 )% 4729
Hadronic decays
ggg (81.7 +£0.7 )% -
07 -4 (22 +06 )% -
7'(958) anything (294 +£0.24 )% -
J/¥(1S) anything (54 404 )x10~% S=14 4223
J/Y(1S)n. < 22 x 1070 CL=90% 3624
J/9(15) xco < 3.4 x 1070 CL=00% 3429
J/Y(1S) xc1 (39 +12 )x107° 3382
J/(1S) X2 < 14 x 1076 CL=00% 3359
J/¥(15)n(25) < 22 x 1070 CL=90% 3316
J/1(15) X(3940) < 54 x 1070 CL=90% 3148
J/1(15) X (4160) < 54 x 1070 CL=90% 3018
X(4350) anything, X — < 81 x 1076 CL=090% -
J/9(15)
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X(3900)* anything, X —
J/p(1S) 7t

X(4200)* anything, X —
J/p(1S)nt

X (4430)F anything, X —
J/p(1S) 7t

Xéts anything, X —
J/pK*

X(3872) anything, X —
J/Yp(1S)nt 7~

X(4260) anything, X —
J/Yp(1S)nt 7~

X(4260) anything, X —
J/Y(AS)KT K~

X(4140) anything, X —
J/P(15)¢

Xco anything

< 13

< 6.0

< 49

< 5.7

< 95

< 3.8

< 75

< 5.2

< 4

x 1072
x 1072
x 1072
x 100
x 10~6
x 107°
x 106
X 10_6

x 103

Xc1 anything
Xc2 anything
¥(2S) anything

( 1.90 +0.35 ) x 10~ 4
(28 408 )x10~4
(123 £0.20 ) x 10~4

4260) anything, X —
P28t~
X(4360) anything, X —
P28t~
X(4660) anything, X —
P(2S) T
X (4050)* anything, X —
Y(2S)nt
X(4430)* anything, X —
Y(2S)
pT
w0
Tt
KT K~
pp
ata= 70

dKT K™

HTTP://PDG.LBL.GOV

< 36 x 100
< 65 x 100
< 45 x 10~6
< 21 % 10— 6
< 32 % 100
< 29 % 100
< 29 % 10— 6
< 79 x 1079
< 5.2 x 1079
< 22 x 1079
< 88 x 10~9
< 6.7 x 1079
< 3.68 x 100
< 3.90 x 100
< 5 x 104
< 5 x 104
< 5 x 10~ 4

(21 +08 )x1070
(24 +05 )x107°

Page 2

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%
CL=90%

4697
4697
4728
4704
4636
4725
4622
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wrtr™ (45 +1.0 )x107°
K*(892)° K~ nt + c.c. (44 £08 )x1070
¢ f},(1525) < 1.63 x 106
w f>(1270) < 179 x 10~0
p(770) a>(1320) < 224 x 10~6
K*(892)% K5(1430)° + c.c. (30 408 )x1070
K1 (1270)F KT < 2.4 x 100
K1(1400)* KT (1.0 +04 )x1070
by(1235)F 7 ¥ < 1.25 x 106
ata= 7070 (1.28 £0.30 ) x 1075
KKt n~+ cc (1.6 £04 )x10°
K*(892)° KO+ c.c. (29 409 )x1076
K*(892)~ Kt + c.c. < 111 x 100
D*(2010)* anything ( 252 £0.20 ) %
2H anything ( 2.85 £0.25 ) x 1072
Sum of 100 exclusive modes ( 1.20040.017) %
Radiative decays
yrta~ (63 £1.8 )x107°
7070 (17 +07 )x1075
v7On < 24 x 100
YKTK™ [a] ( 1.14 +£0.13 ) x 107>
YpP [b] < 6 x 1070
y2hT2h~ (7.0 +£15 )x10~4
v3ht3h~ (54 +£20 )x1074
y4hT 4h~ (74 +35 )x107%
yrt T KT K™ (29 409 )x1074
y2rt2m— (25 +£09 )x10~4
v3rt3n~ (25 +£12 )x10~4
y2rt2r T KT K™ (24 +£12 )x1074
YTt T pp (15 406 )x10~4
y2rt2n T pp (4 46 )x107°
y2KT 2K~ (2.0 £20 )x1075
v’ (958) < 19 x 10~6
N < 1.0 x 106
v 15(980) < 3 x 107
v }(1525) (38 +09 )x107°
v (1270) ( 1.01 +0.09 ) x 10~4
vn(1405) < 82 x 107
7 fo(1500) < 15 x 107°
v 15(1710) < 26 x 1074
vf(1710) — yKT K~ < 7 x 106
vfy(1710) — 7070 < 14 x 106
vfo(1710) — ~nn < 18 x 100

CL=90%
CL=90%
CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%
CL=90%
CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%

4694
4667
4549
4611
4605
4579
4631
4613
4649
4720
4696
4675
4675

4728
4728
4713
4704
4636
4720
4703
4679
4686
4720
4703
4658
4604
4563
4601
4682
4714
4678
4607
4644
4625
4611
4573
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7 f4(2050) < 53 x 107 CL=90% 4515
v (2200) — yKT K~ < 2 x 1074 CL=90% 4475
vf;(2220) - YKt K~ < 8 x 1077 CL=90% 4469
v£;(2220) — y7t T < 6 x 107 CL=90% -
v£;(2220) — ~pp < 11 x 1070 CL=00% -
yn(2225) — vo¢ < 3 x 1073 CL=90% 4469
v1c(1S) < 5.7 x 1072 CL=90% 4260
Y X0 < 65 x 104 CL=90% 4114
Y Xel < 23 x 1075 CL=90% 4079
YXe2 < 76 x 1070 CcL=90% 4062
yX(3872) — wtw—J/¢ < 16 x 1076 CL=90% -
v X(3872) — wta—70J/4 < 28 x 1076 CL=090% -
vX(3915) — wJ/v < 3.0 x 1076 CL=90% -
v X(4140) — ¢J/v < 22 x 1070 CL=90% -
v X [c] < 45 x 1070 CL=00% -
Y XX (myx < 3.1 GeV) [d] < 1 x 1073 CL=90% -
Y XX (myx < 4.5 GeV) [e] < 2.4 x 10~% CL=90% -
vX — 7+ > 4 prongs [fl < 1.78 x 1074 CL=95% -
vad — yput T [g] < 9 x 1070 CL=00% -
vad — yrtr [a] < 1.30 x 10~4 CL=90% -
73(1) — Yg8 [h] < 1 % CL=90% -
vad — 453 [h] < 1 x 1073 CL=90% -
Lepton Family number (LF) violating modes
s LF < 6.0 x 1070 CL=05% 4563
Other decays
invisible < 3.0 x 1074 CL=90% -
xbo(1P) 1 1C(PC) = o)
J needs confirmation.
Mass m = 9859.44 + 0.42 + 0.31 MeV
Mass m = 32.5 + 0.9 MeV
Xxpo(1P) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
v T(1S) ( 1.9440.27) % T
DO X < 10.4 % 90% -
ata KT K70 < 1.6 x 10~4 90% T
2t K~ KY < 5 x 1075 90% t
2nt K™ K% 279 < 5 x 104 90% t
2nt 27~ 270 < 21 x 10—4 90% t
22T KT K™ (1.1 406 )x 104 t
2t 2r~ Kt K= 70 < 27 x 10~4 90% T
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2rt2r~ KH K= 270 < 5 x 10—4 90% t
3nt2r= K™ K% 70 < 1.6 x 10~4 90% T
3nT 3~ < 8 x 1075 90% t
3rt3n~ 270 < 6 x 10—4 90% t
3rT3r" KT K™ (24 +£12)x10™4 t
3rt3r~ KT K= 0 < 1.0 x 10~3 90% t
Ar T 4n— < 8 x 105 90% T
Ant 47— 270 < 21 x 10~3 90% t
J/wJ /Y < 7 x 1072 90% T
J/¥(2S) < 12 x 1074 90% t
»(2S5)1(25) < 3.1 x 1079 90% t
Xxp1(1P) !/ 1C(UPC) = ot t )
J needs confirmation.
Mass m = 9892.78 + 0.26 + 0.31 MeV
Xxp1(1P) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
v T(1S) (35.04£2.1) % 423
DO X (12.64£2.2) % -~
Tt~ Kt K= 70 ( 2.0£0.6) x 10~4 4892
2r T T K™ KY ( 1.3£0.5) x 10~4 4892
2t K~ K% 2x0 < 6 x 10—4 90% 4863
2rt2r— 270 ( 8.0+£2.5) x 10~4 4921
2T 21T KT K™ ( 1.540.5) x 10~4 4878
2rt2r~ Kt K= 70 ( 35+£1.2) x 10~4 4863
2t 2™ KT K= 270 ( 8.6+3.2) x 10~4 4845
3rt2r K~ KYn® ( 9.3+3.3) x 10~4 4844
337~ ( 1.940.6) x 10~4 4921
3rt 37— 270 ( 1.7£0.5) x 103 4898
3rT3n KT K™ ( 2.6+£0.8) x 10~4 4844
3rt3r~ KT K= =0 ( 7.542.6) x 10~4 4825
Anta4n— ( 2.6+0.9) x 10~4 4897
4ntan— 270 ( 1.4£0.6) x 103 4867
J/pJ/P < 27 x 1072 90% 3857
J/(2S) < 17 x 1075 90% 3594
»(25)1(25) < 6 x 1072 90% 3298
HTTP://PDG.LBL.GOV Page 5 Created: 5/30/2017 17:13



Citation: C. Patrignani et al. (Particle Data Group), Chin. Phys. C, 40, 100001 (2016) and 2017 update

hp(1P)

/G(JPC) _ ??(1+ —)

Mass m = 9899.3 £ 0.8 MeV

hyp(1P) DECAY MODES Fraction (I';/T) p (MeV/c)
N(15)~y (5272) % 488
xb2(1P) ! 16(PCy =ot2+ )
J needs confirmation.

Mass m = 9912.21 + 0.26 + 0.31 MeV

Xp2(1P) DECAY MODES

p
Fraction (I';/T) Confidence level (MeV/c)

v T(1S) (18.84+1.1) % 442
DO X < 7.9 % 90% -
atr Kt K= 70 (8 £5 )x 1075 4902
2t K~ KY < 1.0 x 1074 90% 4901
2t K~ K% 2n0 ( 5.3+£2.4) x 10~4 4873
2rt2r— 270 ( 3.5+£1.4) x 10~4 4931
2T 2n = KT K™ ( 1.140.4) x 1074 4888
2rt 2~ KT K= =0 ( 2.1£0.9) x 10~4 4872
2rt 2~ KT K= 270 ( 3.9+1.8) x 10~4 4855
3rt2r” K~ K%n0 < 5 x 1074 90% 4854
3T 3n~ ( 7.0£3.1) x 105 4931
3rt 37— 270 ( 1.0£0.4) x 103 4908
3nT3r" KT K™ < 8 x 1075 90% 4854
3rt3r~ Kt K= 70 ( 3.6+£1.5) x 10~4 4835
4rt4m— (8 44 )x107° 4907
4ntan— 270 ( 1.840.7) x 103 4877
J/wJ /Y < 4 x 1072 90% 3869
J/(25) < 5 x 1075 90% 3608
$(25)9(25) < 16 x 1072 90% 3313
T(25) 1I6UPCY =0—(1— )

Mass m = 10023.26 4+ 0.31 MeV

m'r(35) — m'r(25) = 331.50 £+ 0.13 MeV

Full width ' = 31.98 + 2.63 keV

[ee = 0.612 £ 0.011 keV
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Scale factor/ p

T(2S) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
T(S)rt 7~ (17.85+ 0.26) % 475
T(18) %70 (86 + 0.4 )% 480
Tt ( 2.00+ 0.21) % 4686
W ( 1.93+ 0.17) % S=22 5011
et e ( 1.91+ 0.16) % 5012
T(15) 0 < 4 x 1075 CL=90% 531
T(1S)n (29 + 04 )x107%  S=20 126
J/¥(1S) anything < 6 x 1073 CL=90% 4533

J/Y(1S)n. < 5.4 x 1070 CL=90% 3984

J/9(1S) xco < 3.4 x 100 CL=00% 3808

J/(1S) x 1 < 12 x 1076 CL=00% 3765

J/(1S) X2 < 20 x 1070 CL=90% 3744

J/9(18)n.(25) < 25 x 1076 CcL=00% 3706

J/1(15) X(3940) < 20 x 1070 CL=90% 3555

J/¥(15) X (4160) < 20 x 1070 CL=90% 3440
Xc1anything (22 + 05)x107% -
Xcp anything (23 +08)x107% -
»(2S) ¢ < 5.1 x 1076 CL=90% 3732
¥(25) xco < 47 x 106 CL=90% 3536
P(2S5) X1 < 25 x 1070 CL=90% 3488
¥(25) X2 < 1.9 x 1076 CL=90% 3464
»(25)n<(29) < 33 x 1070 CL=90% 3421
¥ (25) X(3940) < 39 x 1076 CL=90% 3250
¥ (25) X(4160) < 39 x 1070 CL=90% 3118
2H anything (2787 330 x 1075 s=12 -~
hadrons (94 +£11 )% -

ggg (58.8 + 1.2 )% -

Y88 (1.87+ 0.28) % -
PKTK™ (16 + 04 )x107° 4910
wrta™ < 258 x 1070 CL=90% 4977
K*(892)° K~ nt + c.c. (23 + 07 )x10°° 4952
¢ },(1525) < 1.33 x 1070 CL=90% 4841
w f>(1270) < 57 x 1077 CL=90% 4899
p(770) a»(1320) < 88 x 107 CL=90% 4894
K*(892)° K3(1430)° + c.c. (15 + 0.6 )x 1070 4869
K1(1270)* KT < 3.22 x 1076 CL=90% 4918
K1(1400)* KT < 83 x 1077 CL=90% 4901
by(1235)F 7 ¥ < 40 x 1077 CL=90% 4935
pT < 116 x 1070 CL=90% 4981
ata— 70 < 8.0 x10~7 CL=90% 5007
w0 < 1.63 x 1070 CL=00% 4980
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at o 7070 ( 1.30+ 0.28) x 107> 5002
KKt n~+ cc ( 1.14+ 0.33) x 106 4979
K*(892)° KO + c.c. < 422 x 1076 CL=00% 4959
K*(892)” K™+ c.c. < 145 x 1070 CL=00% 4960
Sum of 100 exclusive modes ( 2.90+ 0.30) x 103 -
Radiative decays

vXp1(1P) (69 + 04)% 130
vYXp2(1P) ( 7.15+ 0.35) % 110
vXbo(1P) (38 + 04)% 5012
v fp(1710) < 59 x 1074 CL=90% 4864
v }(1525) < 53 x 1074 CL=90% 489
v (1270) < 241 x 104 CL=90% 4930
¥1c(1S) < 27 x 107 CL=90% 4568
YXco < 1.0 x 104 CL=90% 4430
Y Xel < 36 x 1070 CcL=90% 4397
VX2 < 15 x 1072 CL=90% 4381
v X(3872) — wta= J/4 < 8 x 10~ CL=90% -
vX(3872) — wta— w0/ < 24 x 1070 CL=90% -
vX(3915) — wJ/y < 2.8 x 1076 CL=90% -
vX(4140) — ¢ J /1 < 1.2 x 1076 CL=90% -
vX(4350) — ¢ J /1 < 13 x 1076 CL=90% -
ynp(1S) (39 + 1.5 )x1074 605
ynp(1S) — ySum of 26 exclu- < 37 x 1070 CL=90% -

sive modes
¥X p5 — vSum of 26 exclusive < 49 x 1070  CL=90% -

modes
vX — v+ > 4 prongs ] < 1.95 x 10~4 CL=95% -
~vA% —  ~hadrons < 8 x 1075 CL=90% —
vad — yptp” < 83 x 1076 CL=90% -~

Lepton Family number (LF) violating modes

et 7 F LF < 32 x 1076 CL=00% 4854
ptrT LF < 33 x 1070 CL=00% 4854

T(1D) 16UPCy =0—(2— )

Mass m = 10163.7 + 1.4 MeV (S = 1.7)

T(1D) DECAY MODES Fraction (I';/T) p (MeV/c)
vy T(1S) seen 679

’YXbJ(]-P) seen 5082
n T(].S) not seen 426
7t r= T(1S) (6.641.6) x 1073 623
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xpo(2P) !

/G(JPC) =0ttt

J needs confirmation.

Mass m = 10232.5 & 0.4 & 0.5 MeV
Mass m = 23.8 £ 1.7 MeV

Xxpo(2P) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
v T(25) (1.38+0.30) % T
v T(1S) (38 +1.7 ) x 103 t
DO X <82 % 90% —~
ata~ Kt K70 <34 x 1075 90% t
2nt K~ K% <5 x 1072 90% t
2t~ K~ K% 270 <22 x 104 90% t
25t 27~ 270 <24 x 10~4 90% 1
2T 2T KT K™ <15 x 10~4 90% t
2rt2r~ Kt K= 70 <22 x 104 90% t
2t 2~ Kt K= 270 <11 x 103 90% t
3nt2r= K™ K% 70 <7 x 10~4 90% t
3n T3~ <7 x 1075 90% t
3rt 37— 270 <12 x 103 90% t
3nt3r KT K™ <15 x 10~4 90% T
3rt3r  KtK—#0 <7 x 10~4 90% T
ArT 4n— <17 x 104 90% T
Ant 4n— 270 <6 x 104 90% t
xb1(2P) 16(PCy = ot t )
J needs confirmation.
Mass m = 10255.46 + 0.22 + 0.50 MeV
mXb1(2P) — mXbO(QP) = 23.5 £ 1.0 MeV
Xp1(2P) DECAY MODES Fraction (I';/T) p (MeV/c)
w T(15) (1637939 % 135
v T(2S) (18.1 £1.9 )% 230
v T(1S) (99 £1.0 )% 764
7w xp1(1P) (91 1.3 )x1073 238
DO X (88 £1.7 )% -~
atr Kt K= 70 (3.1 £1.0 )x 10~4 5075
21t T K™ KY (1.1 £0.5 ) x 10~4 5075
2t K~ K% 2x0 (7.7 £32 )x 1074 5047
2rt2r— 270 (59 +£2.0 )x10~4 5104
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22T KT K™ +4 )x107° 5062
2rt 2~ KT K= =0 +£1.8 ) x 10~4 5047
2rt 2™ KT K= 270 +4 )x 104 5030
3rt2r” K~ K%n0 1£2.6 ) x 10~4 5029
337~ +0.4 ) x 1074 5103
3nt3n~ 270 +0.4 ) x 1073 5081
3nt3n KT K™ +0.8 ) x 1074 5029
3rt3r~ Kt K~ 70 +£22 ) x 1074 5011
4rta4m— +0.6 ) x 10~4 5080
4ntan— 270 +£0.7 ) x 1073 5051
xb2(2P) V! 16(PCy =t t )
J needs confirmation.

Mass m = 10268.65 + 0.22 4+ 0.50 MeV
mXb2(2P) — mXb1(2P) = 1310 + 0.24 MeV

Xp2(2P) DECAY MODES

Fraction (I';/T)

p
Confidence level (MeV/c)

w T(1S)
7 T(25)
v T(1S)
7 Xp2(1P)
DO X

ata~ Kt K70
2t K~ KY
2t~ K™ K%27T0

27t 2r— 270

2rt2n~ KT K~
2rtor~ Kt K— 70
2t 2~ Kt K— 270
3rt2r” K~ K%n0

3r 37
3nt3n— 270

3rt3r KT K™
3rt3r Kt K70

Ant g~
4t 4r— 270

(1107933 %

+1.2 )%
+0.8 ) %
+0.9 ) x 1073
%
x 10~4
x 1072
x 10~4
+1.6 ) x 10~4
+4 )x107°
+1.1 )x 1074
+23 )x 1074
x 10~4
+4 )x107°
+0.4 ) x 1073
+0.7 ) x 10~4
+1.7 )x 1074
+5 )x107°
+05 )x 1073

90%
90%
90%
90%

90%

194

242

7

229
5082
5082
5054
5110
5068
5054
5037
5036
5110
5088
5036
5017
5087
5058
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T(35)

16UPCY =01~ )

Mass m = 10355.2 + 0.5 MeV

m'r(35) - m'r(25) = 331.50 + 0.13 MeV
Full width ' = 20.32 4+ 1.85 keV

e = 0.443 £ 0.008 keV

Scale factor/ p

T(3S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
T(2S)anything (10.6 = 0.8 )% 296

TQS)n 7 ( 2.82+ 0.18) % S=1.6 177

T(25) 7070 (1.85+ 0.14) % 190

T(25)vy (50 £07)% 327
T(25) 0 < 51 x 1074 CL=090% 208
TS)rt 7 ( 437+ 0.08) % 813
T(1S) %70 ( 220+ 0.13) % 816
T(1S)n <1 x 1074  CL=90% 677
T(15) 0 < 7 x 1075 CL=00% 846
hp(1P) 7O < 12 x 1073 CL=90% 426

hp(1P) 70 — ~np(1S) 70 (43 + 14 )x1074 -
hp(1P) 7t 7~ < 12 x 10~4  CL=90% 353
Tt ( 2.294+ 0.30) % 4863
wtp~ ( 218+ 0.21) % S=21 5177
et e ( 2.18+ 0.20) % 5178
hadrons (93 £12 )% -
ggg (357 £ 26 )% -
V88 (97 + 1.8 )x1073 -
2H anything ( 233+ 0.33) x 1072 -

Radiative decays

YXp2(2P) (13.1 + 1.6 )% S=3.4 86
vxb1(2P) (126 £ 1.2 )% S=2.4 99
vXbo(2P) (59 + 06 )% S=14 5178
YXp2(1P) (99 + 12 )x1073  s=19 434
Yxp1(1P) (9 +5 )x100% s=18 452
Yxbo(1P) (27 + 04 )x103 5178
ynp(2S) < 6.2 x 1074 CL=90% 350
v1p(1S) (51 + 07)x10"% 912
~vA% —  ~hadrons < 8 x 1072 CL=90% -
vX — ~+ > 4 prongs (k] < 2.2 x 1074 CL=95% -
’yacl) — yptu < 5.5 x 1070  CL=90% -
vad — yrtr [ < 16 x 1074  CL=90% -
HTTP://PDG.LBL.GOV Page 11 Created: 5/30/2017 17:13



Citation: C. Patrignani et al. (Particle Data Group), Chin. Phys. C, 40, 100001 (2016) and 2017 update

Lepton Family number (LF) violating modes

et T LF < 42 x10~6 CL=90% 5025
pETrF LF < 31 x 1076 CL=90% 5025
Xb1(3P) 16(PC) =0Tt )

Mass m = 10512.1 + 2.3 MeV

Xp1(3P) DECAY MODES Fraction (I';/T) p (MeV/c)

T(1S)~ seen 999

T(QS) Y seen 477

T(35) vy seen 156
T(4S)

G(/PCy_ g—(1— —
or T(10580) U =0

Mass m = 10579.4 & 1.2 MeV
Full width ' = 20.5 £+ 2.5 MeV
Mee = 0.272 + 0.029 keV (S = 1.5)

T(4S) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
BB > 96 % 95% 326
BT B~ (51.4 +0.6 )% 331
Dj anything + c.c. (17.8 £2.6 ) % -
BOBO (48.6 £0.6 ) % 326
JIWKS + (/v ne)KS < 4 x 107 90% -
non- BB < 4 % 95% -
ete ( 1.57£0.08) x 10~ 5290
ptp~ < 5.7 x 10~6 90% 5233
K*(892)° KO < 20 x 1070 90% 5240
J/¥(1S) anything < 19 x 104 95% -
D*T anything + c.c. < 74 % 90% 5099
¢ anything (7.1 £06 )% 5240
on < 18 x 1070 90% 5226
on' < 43 x 1070 90% 5196

pn < 13 x 1076 90% 5247
pn’ < 25 x 1070 90% 5217
T(1S) anything < 4 x 1073 90% 1053
T(S)ntn™ (81 +£06 )x1073 1026
T(1S)n ( 1.9640.28) x 10~ % 924
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TQS)n 7~ (86 £1.3)x107° 468
hb(1P)7T+ T not seen 600
hp(1P)n ( 2.18+0.21) x 1073 390

2H anything < 13 x 1079 90% -
X(10610)* 1G(JP) =11t

Mass m = 10607.2 & 2.0 MeV
Full width ' = 18.4 + 2.4 MeV

X(10610) ™ decay modes are charge conjugates of the modes below.

X(10610)T DECAY MODES Fraction (I';/T) p (MeV/c)
T(1S)rt (5.4712) %103 1077
T(2S)7+ (3.6753) % 551
T(3S)nt (21708 % 207
hp(1P)m ™t (35752)% 671
hp(2P) 7t (47710 % 313
B+ BO not seen 505
B+ B*0 + B*tRBO (85.6753) % -
B*+ B*0 not seen 1
X(10610)° 16(JPy = 1Tt

Mass m = 10609 &+ 6 MeV

X(10510)0 DECAY MODES Fraction (I';/T) p (MeV/c)

T(IS) 70 not seen 1079

T(25) 70 seen 554

T(35) 7T0 seen 212
T(10860) 16JPCY =0—1— )

Mass m = 10889.9 132 MeV
Full width T = 5118 Mev
lee = 0.31 £ 0.07 keV (S = 1.3)
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P
T(10860) DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
BBX (762 T20 )% -~
BB ( 55 +£1.0 )% 1332
BB* + cc. (13.7 £16 )% -
B* B* (381 £3.4)% 1138
BBX) 7 < 19.7 % 90% 1027
BB B ( 00 £1.2 )% 1027
B*Bmr + BB*r ( 73 £23)% -
B*B*n ( 1.0 +14)% 756
BBrm < 89 % 90% 574
Bg*)E_(g*) (201 +£3.1)% 919
Bs Bs (5 +5 )x1073 919
BsB; + c.c. ( 1.354+0.32) % -
B: B} (176 £2.7 )% 566
no open-bottom ( 38 +5 O ) % -
etem ( 6.1 £1.6 )x1070 5445
K*(892)° KO < 1.0 x 1075 90% 5397
T(1S)rt ( 53 406 )x103 1310
T(2S)rT ( 78 £1.3 )x 103 788
T@ES)rta~ (48 719 )x1073 445
T(IS)KT K~ ( 61 £1.8)x10"% 965
hp(1P) 7t ( 35 719 )x1073 907
hp(2P) 7t = ( 57 731 )x1073 548
xpo(1P)mt 7~ 70 < 63 x 1073 90% 5440
Xbo(1P)w < 3.9 x 1073 90% 5417
x0(1P) (7T 7~ 1) non—w < 48 x 1073 90% -
xp1(1P) 7t 7= 70 ( 1.85+0.33) x 103 865
Xp1(1P)w ( 1.5740.30) x 1073 589
Xb1(IP) (7 77 7)) non—w ( 52 £1.9 )x10~4 —
xp2(1P) 7t 7= 70 ( 1.17+0.30) x 103 846
Xp2(1P)w ( 6.0 £27 )x 104 559
Xp2(1P) (7 77 7°)non—w (6 =+4 )x107* -
Y Xp — v T(1S)w < 38 x 1079 90% -

Inclusive Decays.

These decay modes are submodes of one or more of the decay modes

above.
¢ anything (138 + )‘V -
DO anything + c.c. (108 +8 )% -
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Dy anything + c.c. (46 +6 )% -

J/1p anything ( 2.06+£0.21) % -

BO anything + c.c. (77 +£8 )% -

BTt anything + c.c. (72 46 )% -
T(11020) 16FC) =017 ")

Mass m = 10992.9 7139 MeV
Full width T = 497 2 MeV
Mee = 0.130 & 0.030 keV

T(11020) DECAY MODES Fraction (I';/T) p (MeV/c)
ete~ 27739 x 106 5496
NOTES

[a] 2m, < M(7777) < 9.2 GeV

[b] 2 GeV < m ey o < 3 GeV

[c] X = scalar with m < 8.0 GeV

[d] X X = vectors with m < 3.1 GeV

[e] X and X = zero spin with m < 4.5 GeV
[f]1.5 GeV < myx < 5.0 GeV

[g] 201 MeV < M(u ™) < 3565 MeV

[A] 0.5 GeV < mx < 9.0 GeV, where mx is the invariant mass of the
hadronic final state.

[/] Spectroscopic labeling for these states is theoretical, pending experimen-
tal information.

[/]1.5 GeV < mx < 5.0 GeV
[k] 1.5 GeV < mx < 5.0 GeV
[/] For m_, __ in the ranges 4.03-9.52 and 9.61-10.10 GeV.
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